The medical imaging is the fastest growing subject in the field of clinical medicine. It runs through the whole process of clinical medicine. This paper chooses the edge feature of brain CT image. The classical operator of pixel level edge feature extractions were compared with the Zernike moments sub-pixel level edge feature extraction. And then the edge detection of improved Zernike moments for sub-pixel level has been put forward, with high accuracy and fast speed. This algorithm is very suitable for medical imaging equipment.
INTRODUCTION
The medical imaging [1] is the fastest growing subject in the field of clinical medicine, it runs through the whole process of clinical medicine, and the image edge detection is an important part. At present, most of the image edge detection method is pixel level precision. With the accuracy requirement, sub-pixel precision has become the hot issue of social concern. Therefore, this paper will study the focus on high precision for edge detection.
This paper chooses the edge feature of brain CT image. The classical operator of pixel level edge feature extractions were compared with Zernike moments [2] sub-pixel level edge feature extraction. Through a large number of experimental data, we can fully prove that the image edge detection method is effective, with high precision and fast speed. This algorithm is very suitable for medical imaging equipment.
THE SUB-PIXEL EDGE DETECTION OF ZERNIKE MOMENTS
All the sub-pixel edge detection operator can be classified into three types: Based on moment preserving the sub-pixel edge extraction algorithm [4] , based on interpolation sub-pixel edge extraction algorithm, based on fitting sub-pixel edge extraction algorithm. This system chooses the method of moment preserving, and uses the Zernike moments to detect the sub-pixel edge of the image. The detection principle of Zernike moment [5] sub pixel edge is to use the ideal step edge and the parameters of descripting the edge, and the detection ideal model for the image of the sub pixel edge is shown in Figure 1 .
Among them, line L is the unit circle contains the part which represents the ideal edge [6] . The gray values of the L on both sides of the circle are h and h+k, and k is the gray level difference.listhe ideal distance from detection point (the origin) to edge, and ∅ is the angle between thel and x axis. If the edge is clockwise rotated for ∅ angle, the edge will be parallel to the y axis, with the rotation before and after the Zernike moments.
The rotation invariant formula (1) by Zernike moment, we can know that the image is clockwise rotated for ∅ angle, then the edge of the straight line x in Figure  1 
The sub pixel edge detection formulas are derived by using three different orders of Zernike moments. There areZ , Z , Z , and their corresponding integral kernel functions are V 1,V x jy,V 2x 2y 1. If you useZ ,Z ,Z to show that the image rotation after the Zernike moments, then according to the rotation invariance, the relationship for before and after the rotation by Zernike (2) is the imaginary part of theZ moment before rotation. The use of formula(1), there are: 
THE IMPROVED ZERNIKE MOMENTS ALGORITHM
Classical Zernike moments algorithm fails to consider a point and leads to weak edges and noise sensitive adjacent vertex inconsistencies, in order to compensate for this defect. This paper presents LNOS [7] (Limited Non-Optimal Suppression) method, it is a finite non optimal inhibition. LNOS is based on Canny operator in the non-extreme inhibition of NMS (Non-Maxima Suppression) method, tracking the direction of the edge gradient and inhibits the output image weak edge. LNOS is similar to NMS, but LNOS tends to suppress all points in the neighborhood rather than one direction, and the local optimal parameter instead of the local maximum value of the gradient magnitude LNOS. The implementation steps are as follows:
(1) Use the Sobel operator to obtain all possible edge points for pixel level, and then store them in the pixel level edge data .
(2) For each point P inP , and the pixel neighborhood of the real and imaginary parts of the template Z convolution, calculate the moment Zernike ReZ ,ImZ . According to the formula (4), get ∅, it is important parameters in 2D step model. ( 3) The angle ∅ is associated with the tracking direction in the image. The angle∅ is mapping into four angle, including 0°,45°,90°,135°.
(4) Along the direction of ∅ by the neigh boring points P , and then calculate the distance parametersl by convolution template.
(5) Setl to the [0,1] range, and then set a distance thresholdl . If the absolute value ofl is greater than the absolute value ofl , then the value ofl is set to 1.
(6) In these three points, the optimal parameter point is marked, and the minimum distancel is used as the edge point for sub-pixel level. However, if these three points have the same equallto 1, then they aren't considered to be the sub pixel pseudo edge.
The above 4-6 step is a component of the LNOS method [8] . We select the improved algorithm to extract the edge feature for sub-pixel level for brain CT image. It's more accurate than the traditional Zernike method, and its speed is faster.
PIXEL LEVEL FEATURE EXTRACTION
In this paper, the 10 groups of 256*256 brain CT images [9] have detected for pixel level feature extraction, by setting different parameters, as shown in Figure 3 . The analysis and comparison of the image effect, select the optimal parameter values of each operator, and select the best pixel level edge detection operator, while recording the detection time, easy to analyze and compare.
From Figure 2 , we can be seen that the image was detected with a lot of noise by the Log operator, and the effect of edge detection is very poor. The Canny operator has detected many false edges that don't need. And the Roberts operator, Prewitt operator, Sobel operator have detected with clearly edges, which Sobel operator has best effect. Not only it can accurately detect the target edge, but also has a strong anti-noise, and detect the edge information for the most comprehensive and most clear, to meet our needs. So this paper chooses the Sobel operator to detect the edge.
SUB-PIXEL FEATURE EXTRACTION TEST
In this paper, the 10 groups of 256*256 brain CT images [10] were detected by setting different parameters in order to obtain the optimal parameter for sub-pixel level operators. The improved algorithm set the number of neighboring points to 2, the distance threshold set 0.5. From Figure 3 , the improved algorithm can get more accurate edge location. The continuity of the edge can also be guaranteed. More specifically, the improved algorithm is more detailed than the image obtained by the Zernike moments. In addition, this paper selects the appropriate parameter values, more conducive to protect the edge information completely.
CONCLUSIONS
This paper selects the Sobel operator and improved Zernike moments algorithm, which has the best effect. It can accurately detect the target edge, but also has a strong anti-noise, the edge location obtained more accurate. At the same time, the continuity of the edges can guarantee, and it can detect the edge information of the most comprehensive and most clear, meet our needs. Although the proposed algorithm has superiority in some aspects, but there are many aspects worthy in further research and discussion. 
